VI EW-MASTER®R PERSONAL STEREO CAMERA

REPAI R MANUAL

JULY 19654

® SAWER S INC., Portland, O egon
Copyright 1954 by SAWER S I NC., BOX 490 Portl and, O egon Printed in US A



PERSONAL CAMERA

REPAI R MANUAL

This manual is nmade up of two parts, part one (Sections 1.000 — 8.000)
Set up is the followng formfor the analyzing and repair of specific
probl ens.

1.000 Shutter
1.100 Shutter sticks open when wound.
1.200 Shutter sticks open when rel eased on bul b.
1.300 Shutter wll not open.
1.400 Half of pictures unexposed.
2.000 Wnding
.100 Tears Film
.200 Jammed W ndi ng knob.
.300 Wnding knob WLL NOT |ift.
.400 W nding knob will not | ock.
.500 Loose set screw.
3.000 Top
3.100 Sticky exposure dial.
3.200 Broken |evel.
3.300 Broken or chipped V. F. lens.
.000 Tight Selector knob
.000 Damaged | enses or DI APHRAGM
. 000 Doubl e exposures and uneven spaci ng.
.000 Flash troubles.
.000 Scratches on film
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Part two of manual (Sections 20.000 — 24.000) consists of instructions on
taki ng canera apart and reassenbling it — as foll ows:

20. 000 Bottom and back
20. 100 Renmpbve bottom and back.
20. 200 Repl ace bottom and back.
21. 000 Top
21.100 Renove top
21. 200 Repl ace top
22.000 Front
22.100 Rempove front.
22. 200 Repl ace shutters.
22. 300 Repl ace front.
23. 000 Movenent
23.100 Renpve novenent.
23. 200 Repl ace novenent.
24.000 Tim ng and fl ash
24.100 Tim ng and flash adjustnent.
24.200 Set for electronic “STROBE” fl ash.

Use part one for analyzing and repair of trouble referring to part two for
i nstructi ons when necessary such as, renove and replace top, timng, etc.

For | ocation of parts see photos.



PERSONAL CAMERA

REPAI R | NSTRUCTI ONS

1.000 SHUTTER
The vast mpjority of all shutter repairs may be made by | ubricating
RATCHET wheel with “DAG 154" as described in this section (1.110 and
1.310). “DAG 154" is colloidal graphite diluted in ALCOHOL (1 part
DAGto 7 parts alcohol). Acheson Colloidals Co., Port Huron,
M chigan, U S. A |If shutter does not open, check to be sure w nding
cycle is conpleted. If it is not, see section B “Wnding.” Do not
oi |l shutter blades or novenment. “DAG the ratchet wheels on al
canmeras repaired that have not previously been | ubricated.

1.100 Shutters stick open when wound
This will cause blank clear pair on roll. Renpove bottom and back.
1.110 Sticky Ratchet
Check to be sure RATCHET is working freely by holding rel ease
button down and wi ndi ng canera. Operation of escapenent nust be

smooth. If escapenment is rough, lubricate #520 ratchet whee
with “DAG ” Check 520 ratchet gear and 509 gear sector for end
play (MAX. 1008"). |If escapenment is still not working snoothly,

it may be necessary to replace the 520 RATCHET wheel .
1.120 If escapenent is working freely, check the follow ng and repair
accordi ngly:
1.121 Latch Engagenent
The shutter nust pick up the 082 primary latch. If it is not,

bend ear of shutter blade so it will pick up latch. Do not
over bend shutter ear as it wll cause excess friction on flash
switch. If shutter ear is broken off, renove front, replace

shutter bl ade, reassenble and reinstall front. (See
instruction “Replace Shutter.” 22.200.)

1.122 COvertravel Paw:
Turn selector knob to “B” position. Release shutter and w nd
slowy. You will note that the 082 primary latch is picked up
by the shutter blade and towards the end of the w nding cycle
as the latch is pulled back, it allows the 084 primary pawl to
engage with the 082 latch and thus holding it in position.
After the 082 latch and 084 paw have engaged, the 082 should
continue to nove back and should have a m ni rum of .010”

overtravel between 082 |atch and 084 paw. |If overtravel is
not correct, bend 522 | ever assenbly ear away fromrel ease
button to increase overtravel. Care nust be used not to bend

522 |l ever too far. Retest in “B” position, then turn to “A’
position and retest. The 522 | ever nust not be bent so that it
wi Il bend the shutter blades at the end of it’s stroke.
Recheck

1.123 Tight Paw
Check 084 paw for freeness, If it is sticky or tight, very
carefully press down on 084 pawl to get end play between 096
movenent plate and 084 pawl, then lubricate with “DAG 154.”
(DAG 154 is colloidal Gaphite in alcohol — Achenson Coll oidals
Company, Port Huron, M chigan U. S A)



1.124 Paw Tension
Check tension of 084 pawl. It nust have enough tension to
engage the 082 latch every time (Mn. 7 granms, Max. 15 grans).
If tension i s weak, novenent nmust be renpved and tension
adj usted by turning 089-090 stud and spring with pliers, then
restaking stud to hold it in new position. |If springis
damaged beyond repair, renove 089-090 stud and spring and
replace with new one, stake in lightly, adjust to proper
tension, and stake or rivet in place. This requires renoving
novenent from canmera. (See section 23.100 and 24. 100)

1.200 Shutter sticks open when release in bulb.

Renove bottom and back

1.210 Sticky Shutter Bl ade
It is very seldomthat you will find a sticky shutter bl ade above
canera #1200. However, this should be checked for first by
pul l'ing shutters back and forth with wooden or plastic stick. If
shutters are sticky, renmove front, change shutter bl ades, and
reassenble and install front according to instruction. (see
section 22.000)

1.220 Weak Rel ease Lever Spring
The 212 rel ease | ever sprint my be weak and there may be a
little extra friction in novenent. Tighten spring by cutting off
three or so loops fromthe lever end, and lubricate in the
followi ng places: 083 latch and 506 floating | ever where they
engage, and edge of 109, which is beneath 519 plate assenbly, 506
floating | ever and 096 nmovenent pl ate.

1.230 Ratchet
(See section 1.110)

1.300 Shutter will not open
This will cause blank (black) spaces on film Renove bottom and
back according to instructions.

1.310 Ratchet
Make test and repair as described in section 1.110

1.320 Pawl Engagenent
The shutter bl ade nust pick up the 083 secondary pawl. If ear is
not correctly adjusted, bend to insure pick up. |If ear is
broken, renove front, replace, reassenble, and reinstall front.
(See section 22.200)

1.330 Tight Latch
Check to be sure the 082 latch is free. If it is tight, press
down very carefully on 082 latch to give end play between 096
movenent plate and 082 |latch, then apply “DAG to 082 latch. |If
this does not free 082 latch, the tightness my be between the
082 | atch and 088 | atch stud, in which case the npvement nust be
renoved and the 088 stud, in which case the novenent nust be
removed and the 088 stud replaced, then place the novenent in
camera according to instructions. (See sections 23.100 and
23.200)




1.340 Overtravel novenent
You will note while w nding the canera that just short of half
way in the winding cycle the 112 rel ease | ever pawl engages the
506 floating | ever assenbly by latching the novenent. After the
112 pawl has | atched the 509 gear sector must continue up at
| east one nore tooth (.030) to insure enough overtravel in
movenent assenbly. If there is not enough overtravel, |oosen
three of the four nmovenent nounting screws, |eaving the one
closest to the flash switch end of the canmera tight. Move
movenent assenbly toward back of canera and retighten the three
SCrews. If assenbly is noved too nuch, it will cause a bind in
the winding. After adjustnent is made recheck novenent
overtravel, paw overtravel (section 1.222) and pawl engagenent
(sections 1.121 and 1. 320).

1.350 522 Reset |ever
522 reset |ever nust be free. (Section 2.210)

1.400 Half of picture unexposed
This is again very unusual. One of two things may cause it.
| nproperly adjusted flash switch which would catch and hold primary
shutter blade before it is fully open. Readjust flash switch. See
instructions. A 522 reset lever that is not working freely may
cause the sanme condition. To free 522 reset lever. (Section 2.210)
This may be cause in flash photography fromflash bei ng out of
synchroni zation. (Section 24.000 and 24.100)

2.000 W NDI NG

2.100 Tears Film
Many tines this is a result of inproper |oading of the canera; that
is, by loading nagazine in canera wong and running filmover top of
magazi ne retai ner bracket instead of under it; or by not setting
exposure counter dial when loading filmtherefore, running to end of
filmbefore canmera locks in “1” position which strips the film An
unusual ly tight film magazi ne may cause filmto strip.
2.110 Tight Mgazi ne Spool
The nmgazi ne spool as well as the filmtakeup spool should turn
freely in the direction away fromthe center of the camera. The
noi se is made by a ratchet. Also they should both turn in a
direction toward the center of the camera a little tighter, due
to the slippage of a very tight clutch. These tests should be
made by turning the spool with your fingers wthout noving the
wi ndi ng nmechani sm Use another canera as a standard. |If one or
the other turns freely in both directions w thout nmaking a
rat chet sound, see section 2.130.

Ti ght ness of 020 spool is usually caused by the fishhook
shaped 310 spring, which will be found in caneras bel ow seri al
no. 9800. This 310 spring is too tight around the 022 mamgazi ne
spool, or by the 510 pawl assenbly being tight in the franme. |If
magazi ne spool is tight, renpbve bottom back and top according to
instructions. Renmove 034 shaft pin at top nmagazi ne spool. Also
033 spring, 217Y fiber washer, 022 nmgazi ne spool, 510 paw




assenbly and 020 pinion gear. The 510 pawl assenbly may be tight
and little hard to get out. On cameras under serial No. 9863,
Install new 020 pinion gear and 510 pawl assenbly.

Renove and di scard fishhook shaped 310 spring. In it’s space
use a 311 spring, lubricate shaft 022 spring. In and slip 311
spring over end of 022 spool, inside radius up. The 510 paw
assenbly nmust turn freely in hole in franme. The 020 pinion gear
must turn freely on 510 assenbly. 022 shaft nust turn freely in
510 assenbly before bei ng assenbl ed.

Re- Assenble in the followi ng manner: Slip 020 gear on 510 paw
assenbly, place 020 gear and 510 assenbly in franme, install 022
spool and 311 spring frombottom and hold in place. Slip 217Y
washer and 033 spring washer over 022 spool shaft and hold down
and install 034 pin. Spool nust turn freely agai nst ratchet and
slipwith alittle nore tension against clutch. Use another
camera as a standard if possible.

2.120 Tight Take Up Spool
Check as descri bed above. Mark 503 |large center gear and 551
| ock gear (This gear with camon top of it) so that they can be
put back the sane way. Renove 500 wi ndi ng knob shaft assenbly.
Renove | ock washer above 551 gear. Rempbve 551 gear. Renove 513
filmspool assenbly. Very carefully lubricate with flange. Use
as little grease as possible. It may be necessary to weaken
spring between spool and flange. Re-assenble. Drop 513 spool in
frame, slip 551 gear over stud and align marks install snap ring.
Repl ace 500 shaft. Reassenble top

2.130 Loose Spool
Check as described in section 2.110. A |oose spool is caused by
the sprint on the 510 pawl assenbly becom ng unhooked.
Di sassenbl e as described in section 2.110 and 2.120. Rehook
spring, be sure hook ends of spring are closed. Reassenble as
described in section 2.110 and 2. 140.

2.140 WMagazi ne Retai ner Adjust nent
Lay a straight edge in tip of the film channel between top of
filmsprocket and frane. Looking at the canera fromthe bottom
you should be able to see only 1/3 of the dinple on the nmagazi ne
retainer bracket. |If not, adjust by bendi ng bracket.

2.200 Janmed W ndi ng Knob
This may be caused by on of two conditions in the nmovenent and does
not require a conplete teardown. (See section 2.230) renove bottom
pl ate and back according to instructions.
2.210 522 Lever Jammed
If winding is jammed in such a manner that the wi nding knob turns
freely for about one-fourth of a turn in both directions but wll
not go further, this may be caused by the 522 reset |ever
becom ng jamred with the 523 hour glass reset cam Turn canera
over, release shutter and watch nmovenent while turning w nding
knob. Notice the 522 reset lever, it should be noving shutter
bl ades, if it is not, pull 522 reset |ever away from center of
canmera while turning wi nding knob. This should free w nding
knob, however, does not cure cause. This condition is caused
from not enough cl earance between 523 hour gl ass reset cam and




movenent plate, or sonme other interference with the 522 reset
| ever. Increase clearance by very carefully prying up on
movenent with screwdriver. Test for freeness by sliding 522
reset |ever back and forth.

2.220 Main Lever Hour dass Cam Ali gnnent
If winding knob turns free for about on half a turn, then binds
and will not go further, but will reverse, it may be caused by a
m s-alignment of the 506 main |ever and 523 hour gl ass reset cam
The main | ever rides around the contour of the 523 hour gl ass
reset cam which cocks the novenent. However, the binding is
caused by the main lever slipping off the edge of the 523 hour
glass cam Wth w nding knob in normal position and the shutter
rel eased, pull the 522 hour glass camaway fromthe center of the
canmera and hold there. Looking through the large hole in the
center of the novenent plate, you see the 523 hour glass cam and
the main lever. |If the main lever is |ower than the 523 hour
gl ass cam very carefully, bend it up with a screwdriver. If it
is higher, bend it down. Test by winding the canera faster than
normally in both “A” and “b” positions.

2.230 Tight 510
If the winding knob binds in “B” position only, it may be due to
and exceedingly tight 510 pawl assenbly. |If this is the case,
follow the instructions in section 2.110. |If any of the |large
gears (503, 534, or 551) are renoved, be sure to mark, so as to
replace in sane position in relation to one another.

2.300 Wnding knob will not lift

When wi ndi ng knob will not lift to change setting, it will usually
wor k on every ot her nunber. When changing setting you find the knob
will not Iift, release and wi nd shutter once and then change
setting. This tinme it will work all right. |If customer will stand
this inconvenience, no repair is required. |If repair is needed,

renove top according to instruction. (Section 21.100) mark 503
| arge center idler gear and 551 thick |lock assenbly gear so that
they can be put back the sanme way. Renove |lock ring fromstud above
551 gear. Renpve 551 gear and file off .005" or .006” off bottom of
the hub of 551 gear. This will |lower gear. C ean off gear
Rel ubricate hold in gear hub if necessary. Replace gear and | ock
ring. Replace top according to instructions. (Section 21.200)

2.400 Wnding Knob WII Not Lock
There are two conditions (A) Canera will not lock in “1” position at
end of “A’” before shifting to “B” and (B) Canmera will not |ock after
on compl ete w nding cycl e. (Exposure)

2.410 WII Not Lock In “1" Position

This condition is very unusual. First check to be sure the

wi ndi ng knob is not |oose. Turn selector knob to “A” and w nd
and rel ease shutter 45 tines to see if knob will |ock at another
position. |If so, the 261 exposure counter dial may have slipped
on knob or soneone may have renoved knob and replace it
incorrectly. The shaft is spot drilled so the set screw will not
slip on shaft. There are two set screws — One on top of the

ot her in w nding knob. If knob does not lock at all, it wll

require replacing 551 gear or 500 shaft or both. This should be
done at factory if at all possible.



2.420

W ndi ng Knob WII Not Lock After One Conplete Turn
Check to see which position (A or B) that camera w nds through
in. Leave selector knob in that position. Renpve bottom and
back. Test to see if it still winds through. If it does not
wi nd through with bottomrenoved, file back side of boss which is
drilled with 5/23 hole to receive 500 shaft. This will allow
|l ever to go farther forward.

If knob wi nds through even with bottom plate renmoved, it wll
be necessary to renove top of canera. Renove top. (Section
21.100) Rel ease and wi nd shutter several tinmesl, noticing the way
the 071 (X & Y) slides and 271 | ocking key are functioning during
the winding cycles. Wnding and | ocking cycle works as foll ows:
503 center idler gear turns and pulls one of the 071 slides with
it and then releases it and 503 gear continues to turn. At sane
time, the novenent is being cocked by the 523 hour glass cam As
movenent cocks it, turns the 271 | ocking key which | ocks the 071
slides in place. The 503 gear is still turning and hooks the 071
slides. Because the 071 slides are |ocked in place, the 503 gear
stops and is | ocked. When the shutter is released, it turns the
271 key back to an unl ocked position. This |eaves the 071 slides
free to nove so when the canera is wound the 503 gear turns and
pulls one of the 071 slides with it, starting the w nding cycle
over again. |If canera does not lock, it is usually caused by one
of two things: Either the 503 gear is not |ocking tightly in the
071 slides, indicating damaged 071 slides or 503 gear; or the 271
| ocking key is not |ocking the 071 slides. Wich one of these
causes the trouble is determ ned by watching 071 slides during
wi nding cycle. If the 071 slides do not nove and the canera
wi nds through the trouble Iies between 071 slides and 503
gear. (Section 2.422) If the 071 slides do nove, the trouble wll
l[ie in | ocking key. (Section 2.421)

2.421 Locki ng Key

W nd gears and watch key. If it does not turn (lock), the
trouble will be in the novenent, as it is not cocking (Section
1.340). If the key turns but fails to lock slides, it may be

due to either the key being danaged on edge that | ocks 071
slides or the key being msaligned. Check for damaged edge and
alignnment. Key should be aligned so that with shutter rel eased
the back right hand (Canera’ s right hand side) corner is just
about touching the 071 slide.

If key is danmaged, it is necessary to turn key around 180°
or replace. Renpve novenent.(Section 23.100) renove 127 cam
frombottom of 270 shaft below 271 | ocking key. Turn 271 key
180° and replace 127 camon 270 shaft and lightly stake with
center punch. For proper alignnment, centerlines of 271 key and
127 cam should be lined up. Replace novenment according to
instruction. Check alignnent of key. |If not correct, renove
movenent and nake adj ustment by turning cam Wen adj ust nent
is correct, stake tightly and install novenent. (Section
23. 200)

If key is msaligned, renove novenent and adj ust as
descri bed in above section.

2.422 071 Slide

If key | ocks, slides do not nove and still the canera w nds



through, it is necessary to replace 071 slides and possibly 503
gear. Mark 551 gear, 503 gear, 534 gear, if possibly 503 gear
Mark 551 gear, 503 gear, 534 gear, if not already marked.
Renove | ock ring and 551 gear. Unhook back 212 spring at frane
and unhook front 212 spring at 071 slide. Loosen top set screw
in 515 film sprocket. Pull out 503 gear, 071 slides, 215
sprocket sleeve, and 075 sprocket spring. Renpbve 075 spring
and 215 sleeve fromgear. Renove 212 spring from 071X slide
and replace on new 071X slide. Place new 071X slide on top of
new 071Y slide (Both ears up), then place both slides over
shaft of old 503 gear, with ears towards gear. Place 215

sl eeve (Fl ange toward gear) and 075 spring over shaft of 503
gear. Holding 075 spring in place, place gear, slides, and
springs in camera. Align marks on 503 and 534 gears and hold
gear in place. Hook back 212 spring to franme, this should hold
gear in place. Hook front 212 spring to 071Y. Turn 503 gear
so that studs are at right angles to back of frame and cock
movenent by turning 515 sprocket. Place a 020" spacer between
503 gear and top back edge of franme and hold gear down tight
agai nst spacer. Turn 515 sprocket so set screws are facing
back of canera. Line up center line of tooth (515 sprocket)
with center of camera and tighten upper set screw. Check to be
sure that the center line of the tooth is in center of canera.
This is very inportant. Replace 551 gear and |ock ring, be
sure gear goes back properly. Retest winding in both “A” and
“B” positions. |If canmera winds through, it nay be necessary to
repl ace 503 gear in which case repair as follows: Sane
instruction except the flash wire may have to be taken off the
stud above the 534 gear and the 534 |lifted and turned to find a
pl ace where they will turn together snoothly (Wthout feeling
the gear teeth). Replace top. (Section 21.200)

2.500 Loose Set Screw
This is very unusual, but if a canera conmes in stating “Defective
Shutter or Wnding,” it may be due to a | oose set screw in 515 film
sprocket. See section above (2.422) for aligning instructions.
Ti ghten set screw.

3.000 TOP

3.100 Sticky Exposure D al

3.110

3.120

3.130

3. 140

Check to be sure the speed and aperture dial are not interfering
with the operation of the exposure dial. |If it is, you can
correct this by slightly bending up on the exposure dial.

If the exposure is free fromoutside interference it wll
require renoving top to repair. Renove bottom and back (Section
20.100) and top (Section 21.100).

Di sassenbl e as follows: Renpove light seal, Viewfinder |enses and
Cam Fol | oner 118-517.

Check to be sure the pinion 118-545, and the exposure dial turn
perfectly free. |If not, renpove screw on top of the exposure

di al, renmove exposure dials, washer, and pinion. Burnish hole a
little with a .1251 dianeter dowel pin, using a little
lubricant. Cl ean hole with a pipe cleaner and reinstall pinion
and dials. Be sure to engage 118-055 “Simer-Wnter” dial in



keyed pinion shaft. Test for freeness. |If not perfectly free
repl ace pinion 118-545.

3.150 Turn dials to F/6.3 and 1/58. Turn exposure dial to “Bright
Sun” and “Average Subject”, and install camfollower and
springs. Wth filmspeed at Summer 10, “Bright Sun” and
“Aver age Subject” aperture dial on F/6.3 speed, dial should read
1/ 58 +5%

3.160 Test for freeness. |If still sticky replace camfollower 118-
517. Reassenble and test.

3.170 This is a very delicate assenbly and a freeness is required in
every part, so extreme care should be taken in working on this
part of the canera.

3.180 Reassenble and test canmera as per instructions. (Section 21.200,
24.100 and 20. 200)

3.200 Broken Level

3.210 Renove bottom and back (Section 20.100) and top (Section 21.100)
3.220 Renove |ight seal and | evel assenbly.

3.230 Replace with a new | evel assenbly 118-516

3.240 Reassenble and test, (Section 20.100) and top (Section 21.100).

3.300 Broken or Chipped View Finder

4. 000

5. 000

6. 000

3.310 Renove bottom and back (Sections 20.100) and top (Section
21.100).

.320 Renove | evel assenbly and V. F. |enses.

.330 Replace with new | enses.

.340 Repl ace | evel assenbly.

. 350 Reassenble and test. (Sections 21.200, 24.100 and 20. 200)

Wwww

TI GHT SELECTOR KNOB
When the selector knowis tight between A & B position, very care-
fully lubricate the 141X & Y large lens tunnel pins. These pins are
| ocated at the rear inside corner of the lens tunnels. Use |ubricant
very sparingly. W advise using “Gldag” in concentrated form
(Achenson Colloids Co., Port Huron, Mchigan, U S A) or an equivalent.
O ldag is acoloidal graphite in oil. Do not change adjustnent of set
screws in top and bottomof lens tunnels as the optical center of
| enses are aligned horizontally within £ .0005".

DAMAGED LENS OR DI APHRAGM
If canera taking | ens or diaphragmis damaged, the canera should be
returned to factory for repair.

DOUBLE EXPOSURES AND UNEVEN SPACI NG
Doubl e exposures are causes by the incorrect operation of the canera,
not the canera itself. They are caused by the operator’s not w nding
knob until it stops (locks), and then w ndi ng knob backwards, thereby
causing two sets of double exposures. Canera should be wound til
knob I ocks. Uneven spacing is caused by same way, only the operator
wound the canera the right direction which causes one stereo pair to
be little off the usual spacing. They may even overlap another pair a
little.




7.000

FLASH TROUBLES

7.100 Flash Bulb WII Not Fire

It is best to check with another flash unit, as the trouble may be
in the flash unit or in the way the unit was put on the canera.
Trouble in flash attachment usually caused by the batteries being

installed inproperly. |If you believe the trouble to be in the
canera, remove the bottomplate. Check switch to be sure it is
functioning properly (See Section 24.100). |If flash swtch is

functioning properly, insert a piece of paper betwawn contact points,
hol d rel ease button down and pull out paper, which should w pe
points clean. Retest flash (Section 24.100). |If flash still does
not work, check tension of 129 switch blade (Thin blade with
contact). |If not correct, adjust as instructed (Section 24.100).
If flash still does not work, try to “short out” flash unit with
sharp scriber or simlar tool between 128 switch main bl ade and
frane. If this will “short” flash circuit, the trouble still I|ies
in the switch, in which case very carefully file flash contact
points. This will cure trouble, but be very careful not to get
filings in camera. Wpe points with paper. If scriber did not
short out circuit, the trouble lies in either the wire or the top.
First, unsolder wire formflash switch, rempbve 2-56 X Y round head
screw and spacer from back left hand (canmeras left) corner of
movenent, and renove wire as much as possible to check for breaks.
If necessary, renmove top according to instructions. (Section 21.100)
About the only thing left that could cause this trouble is the 163
bl ade not bei ng bent up enough to contact the 167 washer or the
flash wire has conme | oose fromthe 163. Make corrections and
replace top. (Section 21.200)

7.200 Flash Goes O f Before Shutter

8. 000

First check to be sure short is in canera and not flash unit.
Renove back and bottom Check flash switch for proper functioning
(See Section 24.000) If switch is functioning properly unsol der
flash wire and see if short is in wre. |If flash unit is stil
shorted, the trouble lies in the wire or the top. If not, the
trouble is in the switch. The only trouble the switch can give is
that the 128 main switch bl ade nay be shorting out on the 2-56
switch nounting screws. This can be cured by renoving the swtch,
reworking insulators and re-assenbling switch. |If cause is stil
not found, renove top. (Section 21.100) |If trouble lies in wire or
top, renobve 2-56 screw spacer (Section 7.100) and check for break in
i nsulation. Left hand side (canera’s left) of 163 blade to which
flash wire is soldered should be at right angles to back of frane.
Short may be in top, between 163 bl ade and nounting stud (Danmaged or
defective insulators), msaligned 163 blade, or in flash wire
shorting against frame. |If in doubt, replace flash wire or renpve
and check insulation. Repair short and replace top (Section
21.200). For adjustnent instructions, see section 24.000.

SCRATCHES ON FI LM

Scratches can be caused in mounting in reels, in cutting, in canera,

by carel ess handling. Examne filmbefore cutting to determne if

scratches were caused before cutting. Long horizontal scratches may
have been caused by camera or cutter. Colored scratches are caused by



film being scratched before processing. Polish filmchannel lightly
with crocus cloth to cure scratches on enulsion side. Geat care nust
be taken not to get dust in canera. Polish pressure pads with
jeweler’s rouge and a soft cloth to cure scratches on back of film
Care again nust be used to keep dust out of canera.



PART TWO

20. 000 BOTTOM AND BACK
20. 100 To Renpve Bottom and Back

20. 110
20. 120

Be careful not to disturb switch or novenment parts.
Turn canera upside down and renmpve 7 screws.
Lift off bottom and renove back.

20. 200 To Repl ace Bottom and Back

20. 210

20. 220

20. 230

21. 000 TOP

Be sure canera is tinmed and flash synchroni zed before
reassenbl i ng.

Engage cover hinge pin in hinge pin hole in top, and cl ose
back.

Install and tighten 7 screws. The screws nearest the shutter
rel ease button should be tightened while holding the shutter
rel ease button in.

21.100 To Renove Top

I oOm

o —
1 1

Renove pl astic wi ndow above advance i ndi cator and advance
i ndi cator. Renpve bottom plate and back according to previous
i nstructions.
Set dials for 1/100 and F5.6, set w nding knob in #1 position.
First turn to “B” and wind shutter. First top nounting screw
may be seen by | ooki ng between flash switch and front casting
and between rel ease button shaft and end of front, when
shutter blade spring is held out of the way, remove this
screw. Release shutter and turn selector knob to “A’. The
second top nounting screw nmay be seen at the other end of
canmera. Renpve second screw. See photo of front for screw
| ocati on.
Loosen magazi ne retai ner screw, sSw ng nmagazi ne retainer out of
the way. Renpbve 310 spring (On canmera nunbers bel ow 9800
only) and 2-56 fillister head screw from under retainer.
Renpbve outer set screw on w nding knob, | oosen inner set screw
then renove wi nding knob. Lift top, turn flat side of 510
assenbly (Assenbly on top of nmgazi ne spool) toward screw
hol e. Renove top
Check view finder |enses and |evel.

Note: Steps “F Through “J” for caneras w thout new 311 spring
on magazi ne spool (Caneras under #9800)

Renove 022 spool, 510 assenbly, 020 pinion.

Lubri cate shoul der of 022 spool with |light grease and pl ace
311 spring on 022 spool.

Pl ace new 39 tooth, 020 pinion over new type 510 assenply and
check for freeness.

Install 510 and 020 in frame. Check for tightness.

Install 022 and 311 in assenbly. Place washers 217K and 033
over 022 shaft and insert 034 pin. Check for freeness of
entire assenbly.



21.110 Make Fol | om ng Check Using Another Canera As A Standard

A - Wnd gears both directions to be sure 510 assenbly rotates
in a clockw se direction only.

B - Test tension of shaft 022. This test can be made by
conpari son with another canera.

C - Shaft 022 nust be free enough to allow the wei ghed
screwdriver to rotate it when the screwdriver is inserted
in slotted shaft. Use another canmera as standard.

D - Check for tight gears. Wnd twice in both “A” and “B”
posi tion.

21. 200 Re- Assenbl e Top

Turn sel ector knob to “B” position. Turn 500 shaft to 1

position. Turn flat side of 510 assenbly toward screw hol e.

- Turn speed camto 1/100 position. (The highest point of cam.

Set di aphragm at F5.6 position. Use special plug gauge of

. 137 inch dianeter.

- Be sure washers 216 Steel and 205 felt are in place on speed

cam shaft. Renove top plate, set dial for 1/100 and 5. 6.

E - Install top assenbly. Watch view finder |ens and match pinion
with rack. Be sure speed camshaft fits into speed dial
correctly.

F - Check F5.6 setting with special plug, .137 inch dianeter.
Check speed dial alignnment 1/100 high point on cam (Bulb
| onest) .

>

O OwW

G- Install and tighten down one 2-56 X Y flat head screw next to
wi ndi ng knob shaft. .

H - Check both dials for free operation.

I - Check for chipped view finder |ens.

J - Install and tighten one 2 56 X Yafillister head screw near
magazi ne spool .

K - Position and tighten nagazine retainer. Retainer should be so

aligned that a straight edge laying along filmchannel ways
wi |l show about 1/3 the dinple (On retainer) bel ow straight
edge.

L - Place winding knob to “1” position. Tighten and set screw.

Be sure set screw enters recessed spot on shaft.

M- Turn selector knob to “A’” position, set w nding knob counter
at “2” release shutter and wind until knob | ocks. Knob should
wind freely without catching. Release shutter. Knob should
be |l ocked in position without catching. Release shutter, knob
shoul d be |l ocked in one position. Lift knob and set w nding
knob at “3” position, release shutter and wind tw ce, checking
canmera for snoothness in winding and [ ocking in “1" position.
VWhi |l e checking canera for locking in “1” position, check to be
sure that take-up spool rotates freely.

- Turn selector knob to “B".

Turn wi ndi ng knob to stop.

- Insert one 2-56 X Y in. round head screw, between rel ease
shaft and switch boss. Tighten this screwwth solid
screwdri ver.

Q - Turn selector knob to “A” and rel ease shutter.

oz



22. 000

22.100

22. 200

Insert another 2-56 X Ysin. Round head screw. Tighten this
screw with solid screwdriver

S - Lubricate advance indicator threads wth CD33. Install travel
i ndi cator using special tool. Be sure that indicator is not
eccentric and paint is not chipped. This is done on caneras
above #9800 only. Install plastic w ndow.

T - Replace top plate with three 0-90 screws. Check exposure
dial, with sunmer set at 10, average col or and bright sun
lined up, setting should be F6.3 at 1/58+5%

U - Check aperture dial and speed dial for free and even novenent.

V - Check front view finder |lens for chips.

FRONT

Renove Front

A - Renove bottom and back according to instructions. (Section
20.100)

B - Turn selector knob to “B” and wind. The first mounting screw
may be seen by | ooki ng between flash switch and front, and
bet ween rel ease button shaft and end of front casting, when
shutter blade spring is held out of the way. Renpve this
screw. See photo for screw | ocation.

C - Release shutter. The other nounting screw may be seen at the
ot her end of camera between the front and the frane. Wth
sel ector knob in “A’” position, renove this screw.

D - Place canera face down on a bench and renove four 1-72 frane
mounti ng screw.

E - Unhook spring fromrel ease | ever.

Repl ace Shutter

A - Renove bottom and back according to instructions. (Section
20. 100)

B - Renove sel ector knob and crank assenmbly (118-524) by renoving
screw on top of selector knob.

C - Renmpbve shutter pad. Note howit is positioned in the front so
it can be replaced properly.

D - Renove | ower selector blade retainer (A der nodels have a
screw holding | ower retainer in place)

E - Renove selector plate.

F - Renove shutter blades by lifting front end and all ow ng the
shutter to go foreword.

G - Replace shutter blades with new ones if necessary. Be sure
shutter bl ades are free of oil and are clean. Rehook shutter
springs to front casting. |If shutter bearing studs are worn
it may be necessary to burnish with a snmoboth edge of a piece
of sheet netal, or special file.

H - Repl ace selector plate with enbossing toward front of casting

and the slot for selector wire assenbly towards top of

casti ng.

Repl ace sel ector plate retainer and restake in position.
Ret ai ners nust be straight, not bent up or down. Sel ector
plate nmust slide freely and not interfere with shutter bl ades.
Shutter bl ades nmust of course, slide freely.



22. 300

23. 000

23. 100

J - Pull shutter blade back a little ways and install crank
assenbly 118-524. Crank assenbly must be indexed in teeth of
sel ector plate so that when the |ower holes are in position,
(Selector plate slides to the right) the crank nust be
poi nting down. Install selector knob in “A” position;
sel ector knob guard 118-152; washers 118-171; and 2-56X% f| at
head screw.

K - Check freeness and operation of entire assenbly. Be sure
shutter pad 118-218 is in proper position with cut out section
toward back and down.

Repl ace Front

A - Push selector wire away fromcenter of canera (See photo of
frame) lenses to top position. Release novenent and be sure
both panels are in released position. Be sure pressure pad is
in proper position (Section 22.200-C), turn selector knob to a
little shot of “B” position.

B - Place front assenbly in position, hooking rel ease button shaft
in release lever, (of novenent). Be sure to get flash switch
bl ade between novenent plate and rel ease latch. Be sure
rel ease | ever spring is free and not being pinched between
front and frane.

C- Wth front assenbly entered on butt side of franme, turn
sel ector knob towards “B” as far as possible.

D - Place assenbly on bench and turn sel ector knob back and forth
pressing down lightly until crank assenbly enters hole in
frame and front assenbly is conmpletely seated.

E - Check to be sure selector wire has entered slot in selector

pl at e.

F - Check to be sure pad is still in proper position (This is
| nportant)

G - Check switch for proper position.

H- Install and tighten four 1-72 X 3/12 fill head screws.

I - Hook release spring into hole in frane.

J - Check entire assenbly, both in “A” and “B” position.

K - Turn selector knob to “B” position and wind canera until it
| ocks.

L - Insert on 2 56 X YaIn” round head screw between rel ease button
shaft and switch boss (See photo). You will need a thin

starter screwdriver for this. Tighten with solid screwdriver.

M- Turn selector knob to “”B” and rel ease shutter.

N - Insert another 2-65 X % In” round head screw at the other end
of front. Tighten with solid screw driver. Note: These two
screws hold the front and top firmly together, and are
sonetimes difficult to | ocate. See Photo.

O - Recheck entire assenbly.

MOVEMENT

Renpove Movenent

- Renove bottom and top. (Section 20.100 and 21.100)

- Unhook rel ease spring fromrel ease | ever.

- Renmove two 2-56 X YaIn” round head screws from back edge of
novenent at escapenment end. Note: Do not renmpve 1-72 X 1/8

Om>




D -

E -

F -

23. 200
A -

o0Om®

m

O

In” round head screw holding small escapenent to novenent

pl at e.

Remove 2-65 X Y In” round head screw and 188-255 spacer at the
ot her end of novenent (rear side).

Unhook 118-122 spring from 118-522 reset assenbly. Renove
screw 118-118 being careful not to | oose 118-117 spacer from
under novenent.

Renmove novenent from frane.

Repl ace Mbvenent

Pl ace canera upsi de down and set 118-117 spacer in place and
pl ace novenent in position and install 118-118 screws. Be
sure locking paw 118-127 is engaged in 118-112 release |atch
Rehook 118-122 spring.

Install two 2-56 X % 1n” screws.

Install one 2-56 X % In” screw and 118-117 spacer.

Move novenment as far as possible toward switch end of canera
and tighten all four screws.

W nd canera, checking operation of novenent. |f escapenent is
not cocking | oosen three screws at opposite end fromsw tch
and nove novenent toward rear of canera and retighten screws.
If there is a tight spot in w nding | oosen sane screws and
nove novenment forward. Retest.

Rehook rel ease spring.

Repl ace top (Section 21.200)
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24.000

Shutter Tim ng and Flash Synchronization
( For strobe see section 24.200 )

SHUTTER TI M NG AND FLASH SYCHRONI ZATI ON

The personal canera is designed and built so that, if properly
tinmes at 1/100 of a second, all the other speeds will be in correct
time. Al cameras |leaving the factory are tinmed to within £10% and
checked on all marked speeds except 1/15.

We recomrend that the flash switch be adjusted by the use of an
oscilloscope with a shutter tinmer. See wiring diagram. The use of
an oscill oscope has many advantages over just a shutter tinmer, since

it not only will synchronize the flash for you but will tell you if
the switch points are bouncing, or if the points are not naking good
contact. An oscilloscope will also tell you if there is any

mal functi oning of the shutter blades (Section 24.100 — Q. For these
reasons, we strongly advise the use of an oscilloscope wth your
shutter tinmer for timng shutter and flash synchroni zati on.

If an oscilloscope is not available for use in testing the
camera, your present tinmer may be adapted to timng the “Persona
Caner a”. For instruction on adjusting timng see sections A, D, E
F, G I, & R For instruction on adjusting the flash synchroni zation
see sections J to Q Swtch should be adjusted very carefully as too
much tension on the drive blade (See diagram Section 24.200) wl|
cause inproper contact or “Switch bounce.”

24.100 Adj ust ment of Shutter and Flash Synchroni zati on.

A - Canera assenbly conplete, Less back and bottom pl ate.

B - Turn on shutter tinmer and oscilloscope. Set oscilloscope as
fol |l ows:
"Sync. Selector” at “Int.”, “Sync. Anplitude” at +30", “Sweep
Vernier” at “80”, “Sweep Range” at “10", “Y Axis Volts Ful
Scale” at “100 DC', “Y Axis Miultiplier” between “1.0 and “1.5,
“X Selector” at “Sweep Driven”, “X Anplitude” at “32, “Focus”
as required for sharp trace, “X Position” and “Y Position” as
required to position trace, and “Intensity” as required.

C - Place canera in tester with |l ens opening at “3.5" shutter

D

speed on “Bul b”, and shift knob on “A".

- Close shutter; set shutter speed to “1/100 (Al ways nove

shutter speed knob clockw se to selected position).

W nd canera knob, and rel ease shutter.

- Read the shutter speed on the tiner scale. Repeat for three

r eadi ngs.

G - Renove canera and adj ust speed by bending very slightly the
hook end of the floating |lever. (See photo of novenent)
Bendi ng this hook toward the secondary latch will increase the
exposure; Bending it away fromthe secondary | atch decreases
the exposure. Therefore, if the shutter reads .005 or
not hi ng, bend the hook toward the latch, but if the shutter
reads .015 or .020, bend the hook away fromthe | atch.
Several tries may be required to adjust the shutter between
.009 and .011

mm



After adjusting the floating | ever hook, replace canera in
tester and wind canmera. Trip shutter. Read timer scale.

H - Wen tripping the shutter during this 1/100 test, ovserve the
oscill oscope and note that the trace is thus:

| - Set shutter speed to 1/50 and check speed and oscill oscope
trace. Speed should be .018 to .002.

(See Section 24.100 — Q for details of analyzing this trace)

J - Attach canera flash connection to top of canera. Watch
osci | | oscope during 1/50 exposure now. It should |ook thus if
the switch is qperating perfectly:

In order to understand better the picture on the screen in
terms of the adjustnent and operation of the switch, |let us
exanm ne the picture in terns of the nmechanical novenents of
switch and shutter.

First however, let us review briefly the operation of the
oscill oscope in making the picture. The oscilloscope trace,
or picture, Is forned by a bright spot noving fromleft to
right across a light-retentive screen. When the oscill oscope
is adjusted, the spot noves the length of the Iine in very
nearly 0.1 second when triggered. Therefore, the horizontal
position of the spot is a function of tine:

(1) By the ampunt of |ight reaching the photocell

(2) By the flash gun current through the shutter switch

cont act .

The results of (1) are clearly denonstrated by the



oscill oscope pictures shown in sections 24.100 — |I. The
canmera shutter normally bl ocks the Iight fromthe photocell
and oscill oscope spot nmoves over the same line until the
shutter is released and starts to pass light to the photocel
at “A”. As the shutter noves very rapidly, the spot rises

al nost perpendicularly until the shutter is fully opened, “D
As long as the shutter stays fully opened, the spot wll
travel horizontally to the right of “D’, but in a shutter
opening of 1/50 second it will get only to “E’ before the
shutter starts to close. The period during which the shutter
is closing is depicted by the line from*“E" to “F" as the ful
bri ghtness fades to total darkness at “F’ and stops there,
permitting the spot to continue over across the bottom of the
screen.

VWhen oscill oscope is adjusted properly, the trace wll
“Trigger” only when shutter is released or flash circuit
cl oses’

As previously stated, the current through the shutter switch
contacts also controls the vertical notion of the spot. This
is done by a circuit using the sane el ectrical characteristics
as a flash bulb in a flash gun, and is arranged to give a
conspi cuous vertical spike at the instant the contact is

cl osed or opened. For exanple, if a camera with a properly
adjusted switch is attached to the flash connection, and the
rel ease button operated without a |light beam the oscilloscope
spike will look thus when the button is pressed and the switch
cl osed:

And thus when the button is released and the switch opened:

Thi s downward spie has no significance in out shutter testing,



as it occurs during an untimed period in the shutter
oper ati on.

However, the upward spi ke marks the instant the switch starts
to close and therefore is an inmportant marker.

Refer now to the preferred picture for 1/50 second shutter
and switch timng shown in section 24.100 — J the point “A”
mar ks the start of the shutter opening and “D’ the point when
the shutter is fully opened, “E’ the point when the shutter
starts to close, and “F” the final closing of the shutter.
During the interval from*“S to “D’, however, the switch has
closed. “B” marks the tine of initial contact of the switch
menbers and “C’ is the tinme of full electrical contact. The
point “C', then, is the point when the flash bulb would be
connected to the batteries in the flash gun in actual flash
phot ogr aphy.

For proper flash photography, the point “C" should occur
al rost sinultaneously with “D'. This allows al nost the ful
shutter timng interval for the flash bulb to heat up to the
flashing tenperature and to remain bright the duration of it’'s
flash before the shutter closes.

If the picture at 1/50 second | ooks thus:

The switch is making poor contact and bouncing. Adjust swtch
so that contacts are separated about 1/64 inch (.006 Mn.)
when the rel ease button is out, bending the heavy brass switch
bl ade to adjust to 1/64 (.006 Mn.)

If necessary, bend noving switch blade to insure a contact
pressure at | east 4 grans, and bend the drive bl ade hook to
gi ve maxi mum cl earance with the nmoving switch blade in the
cl osed position. Swtch bounce is usually caused by
i nsufficient clearance between the hook and the novi ng bl ade
when the switch is closed or insufficient contact pressure.

If picture |ooks |ike thus:

Bend the finger of the switch drive blade to contact the
shutter bl ade ear earlier and bend drive bl ade hook to permt
contacts to close earlier. In adjusting the switch drive
bl ade finger, be sure that it is not bent far enough to ride



over the front side of the shutter blade ear. - - It nust be
safely rearward.

Check to see that drive blade has anple tension to open
contacts and that it does not wedge behind the shutter bl ade
in a manner to place excessive friction on the shutter bl ade.
The shutter blade should slide to the end of it’s travel

wi t hout hesitation when the wi nding knob is turned slowy back
and forth.

Any irregular notion or unusual sounds acconpanying the sl ow
turning of the wi nding knob should be investigatd and
correted. Renenber that this is the final testing operation
on the canera.

Not e that the wi nding knob |ocks at “1”. By setting the knob
at a position equivalent to “0", you can trip the shutter sone
40 tinmes before com ng back to the | ocked position.

The indicator | anmp burns when the shutter switch is cl osed and
shoul d al ways turn off when the rel ease button noves outward.
If it does not, bend the heavy switch blade to give about 1/64
openi ng between the contacts. |If the novenent plate ear is
bent rearward enough to cause contacts to partially cl ose when
“Rel ease Button” is fully out, straighten novenment plate ear.
Then recheck switch action on oscill oscope.
Anal ysis of oscilloscope picture in terns of shutter bl ade
action.

faulty operation of the shutter blades is also shown by the
oscill oscope picture. Operation of the front blade, which
uncovers the | enses, is shown by the trace from*“A” to “D":

D E

___ﬁ F

Normal ly “A” “D’ is nearly vertical, starting with a small

radius at “A” and ending with a small radius at “D’. If the
front blade is uniformy slow, the picture will be:
E
A F

If the blade starts slowmy, then accelerates to nornmal speed:

E




24. 200

The rear bl ade which cover the | enses and term nates the exposure,

will be shown by the line “E" to “F’. If the blade is uniformy
slow, the picture will be:
D E

A F
If this blade starts slowy and then accel erates to normal speed,
the picture will be:

D

A F

Wth this information all being shown by the oscill oscope picture,
it should be apparent that the operator nust observe carefully the
oscill oscope trace on the 1/100 and 1/50 setting before attaching
the flash connection. If any abnormal condition exists, correct it
before continuing with the shutter and swtch testing.

R- Wth the flash connection on the canera, Check the shutter
timng at 1/50 (should read from.018 to .044); then, at 1/10
(should read from.09 to .11) Check all shutter speeds after
the flash is adjusted.

Set Flash For Strobe
A strobe unit, which has an adjustable delay on it can be used
with the “Personal Canera” w thout any change to the canera sinply
by adjusting the delay to 7 mlliseconds. |In order to use a
strobe unit that has no delay, a change in the flash switch
adj ustment may be necessary. Renpve bottom and back from canera.

It will be necessary to bend the switch drive blade so that it
| ooks thus:
- il ] = orivE BlLADE
= % Swivew BLADE
¥ Heavy SwTcH BLADE
Switch set for strobe Normal Swi tch

(Note difference in drive bl ade)

This adjustnment is made to bring pint “B” (See diagram Section
24.100 — J) as close to “D’" as possible. Follow instruction in
“Shutter timng” (Section 24.100) except for above noted change.
Adj ust rent can be doubl e checked by connecting strobe unit to
canmera and rel easing shutter while | ooking through canera.
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Sy IMPORTANT STEPS IN LOADING. 1-Tumm Film
W\ Winding Knob until LOCKED. 2 - Lifting Winding Knob,

‘W turn its dial to 20X for 20 exp. roll or 36X for 36 exp.

) 3-Turn Shift Knob (between lenses)to #~A~g. &-Open
'l camers, load film, and close back. 5 - Press Shutter Button
and wind film--3 times. Dial should now be at 19 {or 35)
ready to take pictures. 6-When dial reads 1 take picture,

KNOB REMAINS LOCKED AT 1. 7-Turn Shift Knob from

A tog~B =i . Reverse wind film and take pictures, 8-Take last

picture at 19(or 35), Wind film and press button 5 times before
fOMMADEINUSA,  opening.  CONSULT OPERATING MANUAL FOR COMPLETE INSTRUCTIONS,
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